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Prollvinayy performance date indicates g 3 to 103 thrust del

-.

4, Pourteen incsized of sixntesn engines orc expesctzd o be &
41 December 1952,

o Difflcul ies, in t’“f)}""v"i%.’f’bi‘ﬂ.g’ sucesesiul Mach 3.5 dsvelogment
into producticon hardiere cre pacing mein fuel conbrol and hydrandie
s

deliveries and Je psm.’nlzmh angine deliveyis

]

aliyerced by

5, Two 50 hour engine enduronco tests were complsted recently one atb

zan lovel the other ab Mach 3.2 inlet condlticng.

6o Sufficlont AR additive 1s on ordsr for initial flight test through

Depenbor 1962,
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2o Major Problem Aycass

Several of the current rejor problen aress are swmmerized oo

() Continvous Fuping Dursbility at Maech 3.2:

Although considerzble progress toward ths Hach 3.2 continucns
) tlog is cuvvently svident, complotion of this quolificaticon is not

e:!"jpc ted until Docenbor 1942, Hn jor contributions to this slippsga
hmm been wade by the diverslon of degiga, dovelepmont avd test effort

pended In ths erash incorporation of the so o ..I.LGL. Pnase I plusbing
chrnm& into initial delivsry ongines as desoribed in reforenso {a) J
and (b) momoranda and by g elowor mors coubious scowwlation of high
Hach numbor dest time brought about by & tarbi

tel ST
ns faillure durdng the
-
munmsr as deseribed in reforeune (o) memorandume.
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Uith tho zoosnh o watont ful demonstrotion of gsa lovel sngine
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(1) Further confirmation of afterburner durability and
parformance 1s required. Sea level durability of a 28,000
Toe bthrust afterburner has besn damonstrated whils separetely
n 0,000 lb. soa 10l thrust performance cepabilliy has heen
ceponstrated, Durability of the 30,000 Yboe confipuration haz
ool been demonstrabed, nor has dursbility or rerit caat
ailitude been fully demonstrabted for aithor confi.araticn.

{2) TFuvther evaluabion of main burner cen dursb: AR
oititude and hish lszeh nueber is rocuired. Alihourh
inppection of cans frem sngine FA~112 aftar a 50 hour
Mash 3.2 inlet tempsratura reveals very 1ittle coling
indieation of overheating, paot experiencs st hiph altitude
17 ch nwdber hos revealed much coking and overheating as described
in peforencs (&) and (¢) nemorenda.

(3) Vary little testing has boen condusted with the engine
complately enclosed in tha Mach 3.2 environmental tompsraturss of
800°F, Uugine, facility, and personnel safety isg & concern suve
1o boar upon the cautious approach to this condition o

The recent successful complstlon of 4 50 hour Hach 3.2 wigsion
jrlet tompereture teust by engine FX-112 has bsen most gncourad
Engine FX-115 is now mounting in the C-4 altltude stand for a ¢
surouded llach 3.2 mission cycle onduvance test et snvironmentael LERpEra&burss
topr & complets ongins evaluation including the sbove preregquisites.

(b) Engine Performance:

Curyent parfommance test data indicates a 3 to 10% thrust
daficioncy at Mach 3.2 crulse and 76,000 ft. altitude. Ths seemingly |
wide werlation of frem 3 to 10% is due to the tolerance bud dd-up
involved in the rolatively complex wmethod of gross thrust detarmination
under altituds snd vam conditions. The deficiency itgolf is felt by
the contractor to be due to the variocus pas path compromises made during
the past year for establishing compressor, cowbustion sactlon, turbins,
and afterburner durability. Three developuent engines plug comprossor
and burner rigs ere currently asslgned to performancs evaluation and
devolopment. The elgnificance of this problem while not affecting
durability liss in its impact upon the miscion profilea

(¢) Engine Deliverions

Beesuse of the impact felt by the jncorgoration into indtial
delivery engines of the Fhase L plunbing changes and becauss of pasing
moin fuel control dsliveries, tha currvently promised tobal of six
sagines dolivered by 20 Septembor 15 questionable. A realistic epuraisal
of ths situation to bo expanded in & subsoquent paragraph indicatss tre 25X1
probability of four englnes dolivered with o remotely possible fifth by
30 Septembar.
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3. Dalivery Stotuss

(a) Current deolivery enzine sbabus with estimated target dates is
as followss ‘

Baging Y3 Dellverad 21 Auvgust
D2 Delivered L Septembsr
¥DaL On final test at lartford, targobing

delivery 22 September.

Dl Tn finzl bulld ot Hertford, tergeting final
tost 21 Septewbeyr, torzeting delivery 27
Sspterkar.

¥D-5 Iropsetion after gresn tesl, targeting final
toot 26 Sspberbeyr, torgeting Gellvory 1 Octobore

D=6 In gresn bulld, targeting green test 2. Soptamoar,

targeting £inal test on crash bagis 5 Ootober,
rargeting delivery 10 October carlisst.

Avnraloal of the apove status indleates that YD-6 and prebebly Y05 will
£y

be deliversd in Octobar.

{(b) A comparison of current englne contractor dellivery provises with

o DD/OSA wesppralsal based upon the sbove status 1s as followat

Engine Delivery Promise  DD/OSA Resvprajsal

Aug 2/2 /1
Sept 4,16 A 3/h
Oct 3/9 3/7
Nov 3/12 3/10
Dec L/16 FNATN

The reason that the o engines dropped in August and Soptenbar may not
be ragained by December is because of a turbine exhzust case and nunber
two bearing support shortage anticipated duving October end Hovewber.
Tnability of the vendor to maintain delivery of these two weldmsnbts has
rogulted in transfor of these jobs into the contractor?s plant at Hart-
ford scheduled o talke plece in October.

(¢) Delivery, roturn, end re~delivery of mein fuel controle which
has peced the delivery of enginss ID-1 and TDed, and noy pace enginad

D5 and YD-6 is again expoected by the cantractor to lmprove gsuffleiently

sfter Oetobsr so as to no longer be pecing. FErglnesring change lapact,
cazting cuality, calibratlion Aiffienliies with the first Mach 3.2
conbrol, and insufficlent rapeatable accuracy aitor galibrebtion hevs

contributsd to this doficisncy. In eddition o oxpected luproversnt in
sho shove factors, snough unlts should be in prosshe by November go thab
=§ﬁ@rm
gLUﬁ&i
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baakus whil bo evailable for replacing feulty uclis oo eontingoncias
axlse.

Dalivery of hydraulle pumps which so far has niot poesd engdne
deliverian mlght becons pacing 1f difficuliy continuss oan the pavt of
o convarh suvscessful developmont hardwars Into deliverable
protuotion hardwarse. The truwvble arzpeared to 1le in the arsas of
ciont himtorical mscord control snd ldoniificatlon of
v and axecution of
vas agked to

sl
and production herdwars and In the gatobiishnony
appropriate production process ggooliications,
roview and tighten o3l approprists Drcesne specld
ond rowrdte all standard prectice instructions poverning the flow of
orodustion hardwors fron provurensal throurh £inal fsst. A copy of
the vowrliten stendsrd practics instruvebions which t8 reportediy in
effect now has besn vecsived by DD/O3A.

Aevaennd PrEEEn
VR ICTEEENY

TCconnong ond o wreview
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Compatibility beituwsn englue dellvery promises and goupoasat dslivery

latest vevision prowises ls as followss

Engo. Delivery Main Fueld Control Hydrauile Pump
Prordues Dalivery Frominey Dallvery Promigss

Aug 242 2 a% 3/6u
Sept L6 5/7 5411
Cet 3/9 7/ 1;1/2,2
Nov 3712 /23, 6428
Doe L/16 o /28 6438,

¥Wn 9 Auguat a tetal of 1L production controla had buen
delivered of walch 5 wore assigned to dellvery englnes

at Hartford and 6 wore assigned to development in Florida.
0f the 5 deliversd to Harbford, 3 were roburned for in-
accuracy leaving a balance of only two until 7 Seplenbers
At pregent a total of L centrols are delivered o dellivery
engings.

WAL prosent a total of 6 hydreulic pumps are delivered to
delivery engines..

(d) Reported fleld problem areas which have or mey afloect engine/

airframs installation ars briefly listed as follown for yacord purposss.

Investigetion andfor corvective astions are wndoyuny.

T

1) Incovporaticn of englno Phase I plumbing changede

2} Engine rewste goarbor system changee

Englue afterburner nozsle pas sogls
Myframe sbarter cart marginal cubpube
Byessarch TIL-105 storter cari oubpube

{
{
{
{
{
(
(

)
J
3)
Lg Engine turbine inlet tompersture thermocoupls shorh 1ifo.
5
b
7

3) Fngine contyol instebility and sensitivity o inptallaticn.
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(6) Alrframs quick englus change (QEC) kit shoriags
for enging ¥D2,

(9) Airfreme reguesied englne mount chengs effsciive
for engine YD-l,

Lo Davolomment Shalnae

(2) Two 50 hour engine toots wore completed durlng the psot month
bringing the total to six 50 hour tosts completed since Soptoubor 1961.
Coe of thaose tosts compriszed o sea level alterburning endursnes wnlle
the other comprised a Mach 3.2 wission cyele inlat tanperabure cnduranca.
Significsnce of the gea level test in gddition to eotzblishing repsateble
gen iavel gas generstor and componsnt durebility lles in the inltial
eotablivhvent of afiorburner end plubing duradility (inelwling the
Fhosa X ¢ 4 1ing whlch
han been deucnobrabed sopaveielyl. Sisnificence of the lMach 3.2 test
lies in the initial cppavent goe gensrabor and englng wounbad conponsub
duzenility abt hizh Moch nuwber inled alr and fusl conditicne, Flnal
tear down inspoction of the lattor test engins is incomplets. A brlef
suwmmary of weportad ingpsction resulis Tor the esa lsvel tost and
preliwinacy findings for the Mach 3.2 test is listed on Ableshment L.

7
o

nangon excepting the afterburper fwel wanifeld oo

{b) Major devolcopmant problems hove baen covored in peragraph 2e
Expeading wpen the £ irst problem avea cited, thel of continuous englne
duvebllity at Voch 3.25 it is sppropriate hers to say that slnco the
complation of the fivet Hach 3.2 tost eibed above, the contractor fesls
with the acowmiation of gems Clight btest experdence with indtisl
dolivory engines and with scme further ground test eveluabion of
altituds afterburner and shrouded englue durability llmited fiight
ngmions into the Mach 3 ragine may be pormlasible befors Docember
1962,

. (e) Engine test time sccumulation durlng the pust wonth is es
folloups '

3 Aug 24 Sept Incranss

Total Englne Houwrs ' L33 4819 386
JT11D=20 Enging Hours . 1586 1968 . 382
Hours Above Mech 2 , 280 325 L5
Howrs At Or Above Mach 3 . L2 87 L5
Hours With Awtometic Contiols 519 766 207

Prosant engline activity is showm on Atbachmendt 2.
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5. Tronsitien Duct - Het Gas
Paph to Turbins ’

b Turbine Inlet Tomperature
Tuormoccuple Housings

-3

o Turbine Bisdes and Vanss
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iAs raported by the contrasior.

Condition goode

Slight coldng -~ generally goode
Condition goods

Slight coking - goode
Gondition good.

Condition goodo

Good - even heet distribution.

Blades oppeared sxceliznt. Vanes

LORET :
SLG?’; 25X1
Summary - Preliminery 50 Hour Test Resulis .
August and Septombor 1562
Engine XD=3 Engine FY-112
Sag Level Afterbumming Mission Hach 3.2 Non Afterburning Mission
. Endnranse Endurancsa
300 Brooldown (Houra)
N
Tobol this buiid g5 &2 B
Indurance oyels 60 &
Afterpuraing 40 o]
Haxlmam 1600°F Turbine Tempsraiurs X0 ] &0
Hash 3.2 inlet teupersiure 0 LO
Wizh sutorsbtic controls 95 82

As reported by the conbrachor and as
scen by the writsr during initial tear-
down in proeess 1 Sspierbsre

Only Tth stege was visibleg appeared
good, Reports that honsycomb at fronb
ond indlesting wub dus to two emsrgeney
phutdouns. ' /\]
Hot visible ~ reportedly goode o
Vot visible -~ reportedly good.

Very slight coldng - goode

%ot visible - reportedly goctt.

ot visibls - reportedly good.
25X1

appearsd good ~ ¢ lone

0020055-5
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XD-3 Fle312 -
8, Afierburner Condition pood. Liners intact with- [Not tssted.
out distress, spraybars not plugged : )
norcokede . B
g, Plumbing A% bill of materisl piping including Replaced leaking hydrsulie system .

Fhage I changes - condition good. No |filter and engine lube pump during tegte
isaks, no replacementso. Aftevburner |ALL bill of materisl plping ~ conditi™ ) *

coupling 7ix not tested on this goot, no lsaks, no replacements.
gngine.
i, Conbrols Good ~ fully sutomatic withoubt Coed - fully avtomatic without

adjustment throughout test. Burner adjustmsnt throughoud teste
lpressure’ probe evidenced sone pluggingo

ii, Chomicel Ignition Unit Gandi‘bio@x and operation goed. Operation reportedly zoode
12, Hydreulic Pump % configuration pump oparation good E configeration pump operation good
' throughout test. Used 3% oil sdditive throughout test. Ussd 3C0°F max.

with cold fual. semparature fuel psr wdseion eyels
. without oil edditive end without hign
ambisnt temperalura. ’

13, Hain Besrdinge . Good Reportedly zoode “/\3
4o Regessory Drive System Main ongline gsarbox econdition gooda Not tesiede

Replaced redustion gearbox st 13 hours
due bearing failure attributed io
fawlty installation. Replaced vemote
gesrbox on pre-test calibration dus
loekage of internal braather tubs.

25X1
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Dovelopment Dngine Status

Inglne Nuwber

FL-211
FYw112
FX-103
FX=11%
FE-LL5
FX=116
FE-117
FEel18
XDwl

XD~z

Turbine gm;fez’rrcha
Hach 3,2 endurance
Performance (Hiligoos)
Aftormumer Developmant

Mach 3.2 enduvence

Afterburner Development
Control gystem stability

Mach 3 aftsrburnar periormancd
Performanca

Endurance

N

Tenrdowm
On tead

Rebulld

Wbuating

Build
Cn test
On tast
On tesht
Robuild

Hebulld

#Cw), stand ~ new altitude .;a.cih.ty targsted for Novswber conplotion ~

now in finsl checkoub.
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